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(54) VEHICLE INTEGRATED CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle 
integrated control system which can quickly correspond 
to a condition of the vehicle. 

SOLUTION: Hierarchical removal of an engine control 
module is determined (S301), and when it is decided as 
hierarchical removal (S301: YES), a throttle opening 
degree is fully opened so that an engine will not generate 
a driving torque, a fuel is cut and an independent 
operation guideline is calculated so as to prohibit ignition 
(S304). A notice of impossibility to execute is sent to a 
manager ECU 10 (S305). In the meantime, when it is 
determined as not hierarchical removal (S301: NO), a 
command from a driving control module is set as a 
target engine torque (S302), and an ignition timing, a 
target throttle opening degree and a fuel injection 
amount are calculated corresponding to the target 
engine torque (S303). 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]ln a vehicle integrated control system characterized by comprising the following, at 
least one in said two or more component control sections. It has a hierarchy secession 
decision means which judges whether a situation where priority should be given over a 
component which this component control section controls rather than execution of an 
indicator of operation from said manager control section, and predetermined operation 
should be performed has arisen, this hierarchy secession decision means should perform 
said predetermined operation — a vehicle integrated control system when it judges, wherein 
said component control section orders it an independent operation indicator which makes 
said component perform predetermined operation independently with an indicator of 
operation from said manager control section. 

Two or more component control sections which control operation of two or more 
components of vehicles respectively according to a control program set up beforehand. 
A manager control section which orders it respectively an indicator of each of said 
component which each component control section controls of operation to a component 
control section of this plurality. 

[Claim 2]Have the following and said component part integrated controller is further 
provided with said hierarchy secession decision means, When it is judged that a situation 
where priority should be given over said component by this hierarchy secession decision 
means rather than execution of an indicator of operation from said manager control section, 
and predetermined operation should be performed has arisen, The vehicle integrated 
control system according to claim 1, wherein said component part integrated controller 
orders it an independent operation indicator which makes said component part control 
section perform predetermined operation independently with an indicator of operation from 
said manager control section. 

A component part control section by which at least one of said two or more of the 
component control sections controls said component. 
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A component part integrated controller which orders it an indicator of operation to said 
component part control section based on an indicator of operation from said manager 
control section. 

[Claim 3]Have the following and said component part control section is further provided with 
said hierarchy secession decision means, When it is judged that a situation where priority 
should be given over said component by this hierarchy secession decision means rather 
than execution of an indicator of operation from said manager control section, and 
predetermined operation should be performed has arisen, The vehicle integrated control 
system according to claim 1, wherein said component part control section orders said 
component independently an independent operation indicator which performs 
predetermined operation with an indicator of operation from said component part integrated 
controller. 

A component part control section by which at least one of said two or more of the 
component control sections controls said component. 

A component part integrated controller which orders it an indicator of operation to said 
component part control section based on an indicator of operation from said manager 
control section. 

[Claim 4]ln the vehicle integrated control system according to any one of claims 1 to 3, as 
said component control section, When it has a transmission control part which controls a 
gearbox carried in vehicles as said component and a driver performs shift operation to said 
gearbox, Judge that a situation where priority should be given over execution of an 
indicator of operation from said manager control section, and predetermined operation 
should be performed has produced said hierarchy secession decision means, and said 
transmission control part, A vehicle integrated control system ordering said gearbox an 
independent operation indicator which performs a change of gear change corresponding to 
said driver's shift operation. 

[Claim 5]lt is a component control section which has said hierarchy secession decision 
means in the vehicle integrated control system according to any one of claims 1 to 3, When 
abnormalities have arisen in a component which this component control section controls, 
Judge that a situation where priority should be given over execution of an indicator of 
operation from said manager control section, and predetermined operation should be 
performed has produced said hierarchy secession decision means, and said component 
control section, A vehicle integrated control system ordering a component which said 
abnormalities have produced said independent operation indicator which corresponds 
unusually and performs predetermined operation. 

[Claim 6]ln the vehicle integrated control system according to claim 5, as said component 
control section, When abnormalities have arisen to said driving force source of release 
which is provided with a driving force source control part which controls a driving force 
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source of release carried in vehicles, and said driving force source control part controls, A 
vehicle integrated control system, wherein said driving force source control part orders said 
driving force source of release an independent operation indicator which receives unusually 
[ said driving force source of release ], and performs predetermined operation. 
[Claim 7]ln the vehicle integrated control system according to claim 6, a driving force 
source of release which said driving force source control part controls is an engine, and 
said driving force source control part, A vehicle integrated control system ordering said 
engine an independent operation indicator which lowers driving force of said engine when 
abnormalities have arisen in said engine. 

[Claim 8]ln the vehicle integrated control system according to any one of claims 5 to 7, as 
said component control section, A vehicle integrated control system ordering said gearbox 
an independent operation indicator which is provided with a transmission control part which 
controls a gearbox carried in vehicles as said component, and this transmission control part 
receives [ indicator ] unusually [ when abnormalities have arisen in said gearbox / said 
transmission control part ], and performs predetermined operation. 

[Claim 9]ln the vehicle integrated control system according to claim 8, a gearbox which said 
transmission control part controls, Are a torque converter with a lock-up mechanism the 
gearbox which it had, and said transmission control part, A vehicle integrated control 
system ordering a gearbox provided with said torque converter with a lock-up mechanism 
an independent operation indicator which opens said lock-up mechanism when 
abnormalities have arisen in said lock-up mechanism. 

[Claim 10]ln the vehicle integrated control system according to any one of claims 5 to 9, as 
said component control section, When it has a braking control part which controls brake 
equipment carried in vehicles as said component and abnormalities have produced this 
braking control part in said brake equipment, A vehicle integrated control system ordering 
said brake equipment an independent operation indicator which receives unusually [ said 
brake equipment] and performs predetermined operation. 

[Claim 11]ln the vehicle integrated control system according to claim 10, said braking 
control part, A vehicle integrated control system wheelspin or when a driving wheel of 
vehicles is judged [ that the wheel lock is carried out ], wherein it orders said brake 
equipment an independent operation indicator which serves as braking torque which avoids 
this wheelspin or a wheel lock. 

[Claim 12]ln the vehicle integrated control system according to any one of claims 1 to 1 1 , 
When it is judged that a situation where priority should be given over execution of an 
indicator of operation from said manager control section by said hierarchy secession 
decision means, and predetermined operation should be performed has arisen, Said 
component control section transmits to said manager control section, and an execution 
improper notice said manager control section, A vehicle integrated control system ordering 
it an indicator of operation which performs predetermined operation corresponding to said 
independent operation indicator to other different component control sections from said 
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component control section when said execution improper notice is received. 
[Claim 13]Two or more component control sections which control operation of two or more 
components of vehicles respectively according to a control program set up beforehand, 
Have a manager control section which orders it respectively an indicator of each of said 
component which each component control section controls of operation to a component 
control section of this plurality, and further this manager control section, Based on an 
indicator of operation ordered by whole vehicles operation determination means to opt for 
operation of the whole vehicles, and this whole vehicles operation determination means, In 
a vehicle integrated control system which it had at least, a component integrated controller 
which orders said component control section an indicator of operation said component 
integrated controller, Have a hierarchy secession decision means which judges whether a 
situation where priority should be given over said component rather than execution of an 
indicator of operation from said manager control section, and predetermined operation 
should be performed has arisen, and by this hierarchy secession decision means. When it 
is judged that a situation where predetermined operation should be performed to said 
component control section has arisen, As opposed to other component control sections 
which said component integrated controller orders it an independent operation indicator 
which makes said component perform predetermined operation to said component control 
section, and are different from a component control section which ordered it this 
independent operation indicator, A vehicle integrated control system ordering it an indicator 
of operation which performs predetermined operation corresponding to said independent 
operation indicator. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a suitable vehicle integrated control system 
to realize control promptly especially according to the situation of vehicles about systems 
which carry out integrated control of two or more components carried in vehicles, such as 
an engine, a gearbox or brake equipment. 
[0002] 

[Description of the Prior Art]ln order to cope with large-scale-ization of the system 
accompanying increase of the component which constitutes vehicles in recent years, By 
constituting so that an exchange of data can be mutually performed between the control 
elements provided in component each of these plurality, the vehicle integrated control 
system which realizes control stable also as the whole vehicles is proposed. 
[0003]For example, in the vehicle integrated control system indicated by JP,1 0-25041 7,A. 
The control element which performs control technical problems, such as an engine output, 
driving force, and a braking effort, and the control element which controls the operating 
characteristic of vehicles are arranged in the form of a layered structure, and the whole 
vehicles controller which controls these control elements in generalization is installed. And 
it opts for operation of the component (actuator) which each control element controls, and 
enables it to realize control optimal as the whole vehicles by supplying in order the 
characteristic required of a low-ranking hierarchy from the hierarchy of a higher rank. 
[0004]Thus, the component of the control system which should be carried out a design 
variation when specification change of a system etc. arise by dividing the control system of 
vehicles into plurality is lessened, By reducing the period concerning a design variation or 
maintaining the independency for every component, as parallel development of each 
component can be performed, shortening of the development cycle as the whole vehicles, 
etc. are aimed at. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, in order that each component may 
http://www4.ipdl.inpit.go jp/cgi^ 4/24/2008 



JP,2002-347479,A [DETAILED DESCRIPTION] 



Page 2 of 19 



perform control management in the above-mentioned conventional technology based on 
the instructions from the control element arranged at the top hierarchy, When failure and 
abnormalities arise in the case where a component in which operation of a driver is made to 
reflect directly mechanically is operated, or each component, the problem of it becoming 
impossible to correspond promptly like depending on the situation of the component which 
constitutes vehicles arises. 

[0006]For example, when a driver operates a shift lever in a neutral (N) range from a drive 
(D) range during vehicle running. After the operator command of a shift lever is transmitted 
to the top hierarchy, transfer of the power between an engine and an axle will be separated 
according to the instructions from the top hierarchy, and it cannot respond to a driver's 
operation promptly. In vehicles provided with CVT, when the situation where a belt slips by 
the abnormalities of an oil pressure mechanism which change the change gear ratio of CVT 
arises, the top hierarchy will order a low-ranking hierarchy according to the abnormal 
condition, and quick treatment becomes impossible. 

[0007]Then, this invention is accomplished in view of the above-mentioned problem, and is 
a thing. 

It is providing the vehicle integrated control system which makes it possible to correspond 
promptly according to the target situation of a component. 

[0008] 

[Means for Solving the Problem]To achieve the above objects, according to the constituted 
vehicle integrated control system according to claim 1 . It is ordered an indicator of 
operation at the time of two or more component control sections corresponding to each 
component controlling respectively two or more components carried in vehicles, and a 
manager control section which is a control section of a higher rank controlling each 
component to each component control section rather than each component control section. 
[0009]For this reason, an action of each component can be controlled by a corresponding 
component control section, and an action of the whole vehicles used as a controlled object 
can be controlled by a manager control section. Therefore, also in a system of this 
invention, when [ at which it mentioned above ] a part of component is changed by 
specification change etc. conventionally like a system. Since what is necessary is for what 
is necessary just to be to change a component control section corresponding to it, and just 
to design each control section separately at the time of a system design, a development 
cycle can be shortened. 

[0010]At least one of each of the component control section. It has a hierarchy secession 
decision means which judges whether a situation where priority should be given over a 
component which the component control section controls rather than execution of an 
indicator of operation from a manager control section, and predetermined operation should 
be performed has arisen, a hierarchy secession decision means should perform 
predetermined operation — when it judges, with an indicator of operation from a manager 
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control section, a component is independently ordered an independent operation indicator 
which performs predetermined operation. 

[001 1]That is, when an indicator of operation from a manager control section cannot be 
realized according to a situation of vehicles, in a manager control section, again, it is 
ordered an indicator of operation corresponding to a situation of the vehicles, then a prompt 
action cannot be performed. 

[0012]Therefore, when a component control section controls a component independently 
with instructions from a manager control section, it becomes possible to correspond 
promptly to a situation to which priority should be given over execution of an indicator of 
operation from a manager control section. 

[0013]Like the invention according to claim 2, at least one of two or more of the component 
control sections is owner ****** about a component part control section which controls a 
component, and a component part integrated controller which orders it an indicator of 
operation to a component part control section based on an indicator of operation from a 
manager control section. And when it is judged that a situation where it should have a 
hierarchy secession decision means, priority should be given over a component rather than 
execution of an indicator of operation from a manager control section by a hierarchy 
secession decision means, and predetermined operation should be performed has 
produced a component part integrated controller. A component part integrated controller 
orders it independently an independent operation indicator which makes a component part 
control section perform predetermined operation with an indicator of operation from a 
manager control section. 

[0014]As a result, it becomes possible to correspond promptly to a situation where priority 
should be given over execution of an indicator of operation from a manager control section, 
and predetermined operation should be performed. 

[001 5]A hierarchy secession decision means may be provided in a component part control 
section like the invention according to claim 3. That is, when it is judged that a situation 
where priority should be given over an indicator of operation from a manager control 
section in a component part control section which controls a component directly, and 
predetermined operation should be performed has arisen, a component is ordered an 
indicator of operation which performs predetermined operation. 

[0016]As a result, it becomes possible to correspond more promptly to a situation where 
priority should be given over execution of an indicator of operation from a manager control 
section, and predetermined operation should be performed. 

[0017]When it is the transmission control part according to claim 4 by which a component 
control section controls a gearbox like and shift operation is performed for a gearbox by a 
driver's operation, a transmission control part controls a gearbox independently. For 
example, when a driver operates a shift lever in a neutral (N) range from a drive (D) range 
during vehicle running, a transmission control part orders a direct-change machine an 
indicator of operation based on shift-lever operation, and separates transfer of power 
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between an engine and an axle. 

[0018]As a result, it can respond now to a driver's shift operation promptly. 
[0019]When abnormalities have arisen in a component which is the component control 
section according to claim 5 which has a hierarchy secession decision means like, and this 
component control section controls, As opposed to a component which was judged that a 
situation where priority should be given over execution of an indicator of operation from a 
manager control section, and predetermined operation should be performed has arisen, 
and abnormalities have produced independently with an indicator of operation from a 
manager control section, It may be made to order it an independent operation indicator 
which corresponds unusually and performs predetermined operation. 
[0020]When abnormalities have arisen in a component which a component control section 
controls, it is also possible to transmit these abnormalities to a manager control section, 
and to set up and order it an indicator of operation according to this abnormal condition, but 
now, this cannot respond to abnormalities of a component promptly. Therefore, when a 
component control section judges that a component is unusual, it becomes possible to 
receive unusually [ a component ] and to correspond promptly by performing control 
management which corresponded unusually independently with an indicator of a manager 
control section of operation. 

[0021]Specifically have a driving force source control part which controls the driving force 
source of release according to claim 6 carried in vehicles as a component control section 
like, and a driving force source control part, When abnormalities have arisen to a driving 
force source of release, a driving force source of release may be ordered an independent 
operation indicator which corresponds unusually and performs predetermined operation. 
[0022]As a result, it becomes possible to receive unusually [ a driving force source of 
release ], and to control promptly. 

[0023]When the driving force source of release according to claim 7 which a driving force 
source control part controls like is an engine, a driving force source control part may order 
an engine an independent operation indicator which lowers engine driving force, when 
abnormalities have arisen in an engine. 

[0024]That is, when abnormalities occur in an engine, safety can be improved by reducing 
load to an engine, as engine driving force is lowered. It is contained also when lowering 
engine driving force, and setting engine driving force to 0. 

[0025]Have a transmission control part which controls a gearbox carried in vehicles as a 
component as a component control section like the invention according to claim 8, and a 
transmission control part, When abnormalities have arisen in a gearbox, it may be made to 
order a gearbox an independent operation indicator which corresponds unusually and 
performs predetermined operation. 

[0026]As a result, it becomes possible to receive unusually [ a gearbox ] and to correspond 
promptly. 

[0027]Like the invention according to claim 9, a gearbox which a transmission control part 
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controls is a torque converter with a lock-up mechanism a gearbox which it had, and it 
specifically a transmission control part, When abnormalities have arisen in a lock-up 
mechanism, a gearbox is ordered an independent operation indicator so that a lock-up 
mechanism may be opened. 

[0028]For example, when a lock-up state is freely uncontrollable, or when vibration has 
arisen with a clutch, a shock etc. which are generated on vehicles can be reduced by 
ordering a gearbox so that a lock-up mechanism may be opened. 

[0029]lt has a braking control part which controls the brake equipment according to claim 
10 carried in vehicles as a component as a component control section like, When 
abnormalities have arisen in brake equipment, it may be made for a braking control part to 
order brake equipment an independent operation indicator which performs predetermined 
operation corresponding to an abnormal condition. 

[0030]As a result, it becomes possible to receive unusually [ brake equipment ] and to 
correspond promptly. 

[0031]Specifically, a braking control part orders brake equipment an independent operation 
indicator which serves as the braking torque according to claim 1 1 that a driving wheel of 
vehicles avoids this wheelspin or a wheel lock wheelspin or when it is judged that the wheel 
lock is carried out like. 

[0032]As a result, it becomes possible to improve the safety of vehicle running more. 
[0033]Like the invention according to claim 12, a component control section, When it is 
judged that a situation where priority should be given over execution of an indicator of 
operation from a manager control section by a hierarchy secession decision means, and 
predetermined operation should be performed has arisen, An execution improper notice is 
transmitted to a manager control section, and a manager control section orders it an 
indicator of operation which performs predetermined operation corresponding to an 
independent operation indicator to other different component control sections from a 
component control section which transmitted an execution improper notice, when an 
execution improper notice is received from a component control section. 
[0034]For example, in transmitting instructions that abnormalities occur in an engine and a 
driving force source control part does not make it generate driving torque to an engine, to a 
transmission control part, a gear ratio in an inertia run is set up, and a lock-up clutch is 
opened wide, and it prevents vibration. That is, in order in this case to receive unusually 
[ an engine ] and to cope with it promptly, it controls so that a driving force source control 
part reduces driving torque of a direct engine, and a shift shock can be made to reduce by 
controlling a gear ratio of a gearbox corresponding to this driving torque. 
[0035]To achieve the above objects, a manager control section which orders it an indicator 
of operation respectively to two or more component control sections according to the 
accomplished invention according to claim 13, Based on an indicator of operation ordered 
by whole vehicles operation determination means to opt for operation of the whole vehicles, 
and the whole vehicles operation determination means, It has at least a component 
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integrated controller which orders a component control section an indicator of operation, 
When it is judged that a situation where it has a hierarchy secession decision means and 
predetermined operation should be performed to a component control section by this 
hierarchy secession decision means has produced a component integrated controller, A 
component integrated controller orders it an independent operation indicator which makes a 
component perform predetermined operation to a component control section, and it orders 
it an indicator of operation which performs predetermined operation corresponding to an 
independent operation indicator to other different component control sections from a 
component control section which transmitted this independent operation indicator. 
[0036]For example, when abnormalities etc. arise in a component. If a component which a 
situation where it should transmit to a component integrated controller which is a hierarchy 
of the low rank, and predetermined operation should be independently performed with the 
top hierarchy without transmitting a signal to that effect to the top whole vehicles operation 
determination means has produced is controlled, It becomes possible to correspond 
promptly according to a situation of vehicles conventionally. 

[0037]ln order to order it an indicator of operation corresponding to an independent 
operation indicator to other component control sections at this time, For example, in 
transmitting instructions that abnormalities occur in an engine and a driving force source 
control part does not make it generate driving torque to an engine, to a transmission control 
part, a gear ratio in an inertia run is set up, and a lock-up clutch is opened wide, and it 
prevents vibration. That is, in order in this case to receive unusually [ an engine ] and to 
cope with it promptly, it controls so that a driving force source control part reduces driving 
torque of a direct engine, and a shift shock can be made to reduce by controlling a gear 
ratio of a gearbox corresponding to this driving torque. 
[0038] 

[Embodiment of the lnvention]Hereafter, the suitable embodiment of this invention is 
described using a drawing. 

[0039] Drawing 1 is a block diagram showing the entire configuration of the vehicle 
integrated control system of this embodiment. 

[0040]The vehicle integrated control system of this embodiment is the engine (driving force 
generator) 2 which is a component of a vehicle drive system, the nonstep variable speed 
gear (only henceforth "CVT") 4, and the brake equipment 5 which is the components of a 
vehicle braking system control for unifying, and as a component control section of this 
invention, Have engine ECU6 for controlling respectively the engine 2, CVT4, and the brake 
equipment 5, CVTECU7, and brake ECU8, and as a manager control section of this 
invention, It has manager ECU 10 which orders it the engine 2, CVT4, and the indicator of 
the brake equipment 5 of operation to engine ECU6, CVTECU7, and manager ECU8. 
[0041]Each ECUs 6, 7, 8, and 10 are the electronic control units respectively constituted 
independently focusing on the arithmetic processing sections 6a, 7a, 8a, and 10a which 
consist of microcomputers. And to these each ECUs 6, 7, 8, and 10. The internal organs of 
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the communications departments 6b, 7b, 8b, and 10b mutually connected via the 
communication wire L for data communications (communication line) are carried out 
respectively, and it enables it to transmit and receive them mutually in the data for a vehicle 
control part via these each communications departments 6b, 7b, 8b, and 10b and the 
communication wire L. 

[0042]Engine ECU6, CVTECU7, and brake ECU8, The detecting signal from the various 
sensor which detects the state of the engine 2, CVT4, and the brake equipment 5 is 
incorporated, and the signal input output sections 6c, 7c, and 8c for outputting a driving 
signal to the various actuators formed in the engine 2, CVT4, and the brake equipment 5 
are also built in. 

[0043]And to the signal input output section 6c of engine ECU6. The accelerator pedal 
opening sensor which detects the amount of treading in of the accelerator pedal by a driver, 
The air flow meter which detects the flow (inspired air volume) of suction air, the intake 
temperature sensor which detects the temperature of suction air, The oxygen density under 
the throttle opening sensor which detects the opening of a throttle valve, and exhaust air An 
oxygen concentration sensor, The knocking sensor which detects a knock, the water 
temperature sensor which detects cooling water temperature, Sensor switches, such as a 
crank angle sensor for detecting angle of rotation and its revolving speed of a crankshaft 
and an ignition switch, connect, and. The injector formed for every cylinder of the engine 2, 
the igniter which generates the high tension for ignition, The various actuators (not shown) 
for engine control called the throttle drive motor for opened and closing the fuel pump which 
pumps up fuel from a fuel tank and is supplied to an injector, and the slot valve provided in 
the inlet pipe of the engine 2 are connected. 

[0044]To the signal input output section 7c of CVTECU7. The rotation sensor which detects 
the number of rotations of the input shaft from the torque converter which constitutes CVT4 
to a gearbox, The speed sensor which detects the vehicle speed from rotation of the 
vehicle driving shaft connected with the output shaft of CVT4, Sensor switches, such as a 
shift position switch which detects the actuated valve position (shift position) of the shift 
lever which a driver operates, and a temperature sensor which detects the temperature of 
the hydraulic oil in CVT4, are connected, and. The secondary pressure solenoid which **** 
oil pressure of the secondary belt pulley which is the original pressure and the output side 
pulley of a hydraulic control mechanism, The various actuators (not shown) for CVT control 
called the lock-up pressure solenoid for operating the fastening force of the primary ** 
solenoid which **** oil pressure of an input-side belt pulley, and the lock-up clutch which 
concludes the output shaft of a torque converter are connected. 

[0045]To the signal input output section 8c of brake ECU8. The wheel speed sensor for 
detecting the revolving speed of brake pedal sensor and wheel each ring which detects the 
amount of treading in of a brake pedal, The master-cylinder-pressure sensor which detects 
the master cylinder oil pressure of the brake equipment 5, The steering sensor which 
detects the steering angle of vehicles, the yaw rate sensor which detects the yaw rate of 
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vehicles, Sensor switches called the stop lamp switch which detects the state (if it puts in 
another way a driver's brakes operation) of a stop lamp of ****ing by a driver's brakes 
operation are connected, and. The brake actuator (not shown) for generating the oil 
pressure of a master cylinder and performing brake control is connected. 
[0046]The publicly known radar sensor 9 (radar installation) using an ultrasonic wave, an 
electric wave, laser, infrared rays, etc. is installed in the vehicle front, and the relative 
distance and its direction of a front thing can be measured now. The information from this 
radar sensor 9 is inputted into the communications department of manager ECU 10 via 
communication line L\ 

[0047]And communication line L transmits a variety of information required for control 
between engine ECU6, CVTECU7, brake ECU8, and manager ECU10. 
[0048]And in each ECUs 6, 7, 8, and 10 the arithmetic processing sections 6a, 7a, 8a, and 
10a, Respectively, according to the control program beforehand stored in the memory, 
control management (engine controlling processing, CVT control management, brake 
control processing, integrated control management) for controlling the engine 2, CVT4, the 
brake equipment 5, and the whole system is performed. 

[0049]Next, the control management performed in these each ECUs 6, 7, 8, and 10 is 
explained. 

[0050]First, the entire configuration of the control management performed via each ECU is 
explained using drawing 2 . 

[0051 ]As shown in drawing 2, the control management performed by each ECU comprises 
a layered structure. The control module in which this layered structure performs each 
control management is arranged at tree form, and the control command ordered in the 
higher rank is changed more into the control command of the subordinate concept as it 
shifts to a low order hierarchy. Since each control module is connected by communication 
line L, the exchange of information of it is attained between each control module, and it 
transmits and receives information required for control management, such as sensor 
information from each sensor (not shown), and a control command from the control module 
of a higher rank. 

[0052]The concrete control module arranged at this hierarchy, the vehicles speed- 
adjusting-control module which computes the degree of target acceleration and 
deceleration needed for the first top hierarchy in order to control the run state of vehicles 
according to the surrounding environment - and, The axle roll control module which 
computes driving torque and braking torque required for the second hierarchy connected 
with the first hierarchy in order to realize target acceleration ordered by the first hierarchy is 
arranged. 

[0053]The drive controlling module which controls the drive connection state of engine 
driving force, a gearbox, and an engine, and the braking control module which controls a 
braking effort and the ground state of a tire and a ground surface are arranged at the third 
hierarchy connected with the second hierarchy. 
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[0054]The engine control module connected with the third hierarchy's drive controlling 
module, the lock-up control module, and the CVT control module are arranged at the fourth 
hierarchy. The control module connected with the braking control module does not exist in 
the fourth hierarchy. 

[0055]And the electronic throttle control module and injector control module which were 
connected with the fifth lowest hierarchy by the above-mentioned engine control module, 
and an ignition control module, The damping oil pressure control module which the CVT oil- 
pressure-control module connected with the lock-up oil-pressure-control module connected 
with the lock-up control module and the CVT control module has been arranged, and was 
connected with the third hierarchy's braking control module is arranged. And each control 
module arranged at this fifth hierarchy is directly connected with each actuator, and 
performs various control management. 

[0056]Here, the vehicles speed-adjusting-control module of the first hierarchy of the above, 
the second hierarchy's axle torque control module, and the third hierarchy's drive controlling 
module are arranged manager control ECU 10 of drawing 1 . The control module below the 
fourth hierarchy's engine control module is arranged engine ECU6, The control module 
below a lock-up control module and the control module below a CVT control module are 
arranged CVTECU7, and the control module below the third hierarchy's braking control 
module is arranged brake ECU8. 

[0057]Manager control ECU10 is equivalent to the manager control section of this 
invention. Engine ECU6, CVTECU7, and brake ECU8 are equivalent to the component 
control section of this invention, respectively. Engine ECU6 is equivalent to the driving force 
source control part of this invention. CVTECU7 is equivalent to the transmission control part 
of this invention. Brake ECU8 is equivalent to the braking control part of this invention. 
[0058]The first hierarchy's vehicles speed-adjusting-control module is equivalent to the 
whole vehicles operation deciding part of this invention. The third hierarchy's drive 
controlling module is equivalent to the component integrated controller of this invention. 
The fourth hierarchy's engine control module, a lock-up control module, a CVT control 
module, and the third hierarchy's braking control module are equivalent to the component 
part integrated controller of this invention, respectively. The fifth hierarchy's electronic 
throttle control module, an injector control module, an ignition control module, a lock-up oil- 
pressure-control module, a CVT control module, and a damping oil pressure control module 
are equivalent to the component part control section of this invention, respectively. 
[0059]Then, it explains flowing into the control management of the control module arranged 
as mentioned above at the layered structure. 

[0060]ln the vehicles speed-adjusting-control module arranged at the first hierarchy. The 
degree of vehicles acceleration and deceleration demanded according to the traveling 
environment information showing the performance information of vehicles, such as 
operation information of drivers, such as an accelerator pedal inputted via communication 
line L from engine ECU6 and a brake pedal, the vehicle speed, and an engine load, is set 
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up, and the second next hierarchy is ordered as an indicator of operation. The degree of 
vehicles acceleration and deceleration may be set up based on the information which 
shows physical relationship with the front vehicles inputted from the laser sensor 9, and the 
second next hierarchy may be ordered as an indicator of operation. 
[0061]Then, in the second hierarchy's axle torque control module, the axle torque for 
realizing the degree of vehicles acceleration and deceleration ordered from the above- 
mentioned vehicles speed-adjusting-control module is computed, and the driving torque 
and braking torque for realizing this are computed as target driving torque or target braking 
torque. 

[0062]As shown in the flow chart of drawing 3 , specifically, a target axle torque feedforward 
(FF) paragraph is first set up according to the map of the degree of target acceleration and 
deceleration and the self-vehicle speed which were transmitted from the vehicles speed- 
adjusting-control module (S200). This feed forward term is set up in consideration of 
running resistance, such as air resistance of vehicles, and rolling resistance, as torque 
equivalent to the degree of target acceleration and deceleration in the flat ground. 
[0063]Then, a target axle torque feedback (FB) paragraph is set up based on the deviation 
of the degree of target acceleration and deceleration, and the degree of real acceleration 
and deceleration (S202). That to which the low pass filter was applied to the difference of 
this time value of the self-vehicle speed and a previous value is used for the degree of real 
acceleration and deceleration. In consideration of the dynamic characteristics of vehicles, 
since it enables it to follow stability and a high response at the degree of target acceleration 
and deceleration, a target feedback term is set up. 

[0064]And the sum of a target feed forward term and a target feedback term is set up as 
target axle torque (S204). 

[0065]Next, drive braking boundary torque is computed (S206). This shows the inertia 
torque which starts an axle on a calm and the flat ground, when vehicles are performing the 
inertia run (i.e., when it is a fuel cut and an ignition prohibited state in throttle opening full 
close in the engine 2 and brakes are not applied), and it is beforehand set up according to 
the vehicle speed. 

[0066]Then, setting out of target driving torque or target braking torque is performed 
(S208). When the difference of target axle torque and drive braking boundary torque serves 
as positive, it judges that the acceleration requirement is carried out, and the value 
computed by the difference of target axle torque and drive braking boundary torque is set 
up as target driving torque, and, specifically, target braking torque is set as 0. 
[0067]When target axle torque and drive braking boundary torque are equal, both target 
driving torque and target braking torque are set as 0. 

[0068]When the difference of target axle torque and drive braking boundary torque serves 
as negative, it judges that the deceleration demand is carried out, and the value computed 
by the difference of target axle torque and drive braking boundary torque is set up as target 
braking torque, and target driving torque is set as 0. 
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[0069]ln order to realize target driving torque set up with the above-mentioned axle torque 
control module in the third hierarchy's drive controlling module Next, an engine torque, A 
change gear ratio and a lock-up state (ON and OFF of a lock-up mechanism) are computed 
as the targeted engine torque as an indicator of operation, a target lock-up state, and a 
target transmission gear ratio, respectively. 

[0070]With reference to the shift map beforehand set up based on the vehicle speed and 
the above-mentioned target driving torque which the speed sensor which is not illustrated 
specifically detected, and a lock-up map, a target transmission gear ratio and a target lock- 
up state are set up. And what did further division of the value which did division of the target 
driving torque by the target transmission gear ratio by the torque increase width ratio of the 
torque converter corresponding to a target lock-up state is set up as targeted engine 
torque. 

[0071 ]The set-up targeted engine torque in this way Then, the fourth hierarchy's engine 
control module, As for a target transmission gear ratio, a target lock-up state is transmitted 
to a lock-up control module and a CVT control module to a CVT control module via 
communication line L to a lock-up control module. 

[0072]And in the fourth hierarchy's engine control module, based on the targeted engine 
torque which received, a target throttle opening, target fuel oil consumption, and target 
point fire timing are computed, and it transmits to the fifth hierarchy's electronic throttle 
control module, an injector control module, and an ignition control module respectively. 
[0073]Similarly, in the fourth hierarchy's lock-up control module, target lock-up oil pressure 
is computed based on the target lock-up state and targeted engine torque which received, 
and it transmits to the fifth hierarchy's lock-up oil-pressure-control module. In the fourth 
hierarchy's CVT control module, based on the target transmission gear ratio and targeted 
engine torque which received, target secondary oil pressure and target primary hydraulic 
pressure are computed, and it transmits to the fifth hierarchy's CVT oil-pressure-control 
module. In the 3rd hierarchy's braking control module, target damping oil pressure is 
computed based on the received target braking torque, and it transmits to the fifth 
hierarchy's damping oil pressure control module. And each control module of the fifth 
hierarchy performs each actuator connected with the fifth hierarchy based on the above- 
mentioned indicator of operation. 

[0074]With the vehicle integrated control system of this invention, control management is 
performed based on the control command from the vehicles speed-adjusting-control 
module arranged at the first top hierarchy by the usual processing as mentioned above. 
[0075]however, the case where abnormalities have arisen in the component, for example 
when the situation where priority should be given over each component rather than 
performing the indicator of operation from manager ECU 10, and predetermined operation 
should be performed has arisen - from the first hierarchy - this — a prompt action cannot 
be performed if it is waiting for the unusually corresponding instructions. 
[0076]Therefore, in this case, with the control command from manager ECU 10, each ECUs 
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6, 7, and 8 order it independently the independent operation indicator which corresponds 
unusually and performs predetermined operation directly to the component which 
abnormalities have produced. 

[0077]Thus, the processing which judges whether the situation where priority should be 
given over each component rather than performing the indicator of operation from manager 
ECU 10, and predetermined operation should be performed has arisen is called a hierarchy 
secession judging process (it is equivalent to the hierarchy secession decision means of 
this invention), Drawing 5 thru/or drawing 8 are used for below, and the details of a 
hierarchy secession judging process are explained to it. 

[0078]ln this embodiment, a judgment of this hierarchy secession is made for every given 
period with at least one control module of the engine control module arranged at the fourth 
hierarchy, a lock-up control module, a CVT control module, and the braking control module 
arranged at the third hierarchy. 

[0079]First, the hierarchy secession judging process in an engine control module is 
explained using drawing 4 . 

[0080]As shown in drawing 4 , hierarchy secession of an engine control module is judged 
first (S301). When engine operational status is freely uncontrollable, when abnormalities 
occur in an electronic throttle, an injector, and an igniter, it is judged that the hierarchy 
secession judgment of this engine control module should carry out hierarchy secession, for 
example. That is, the signal detected by the sensor formed in engine each part is 
transmitted to engine ECU6, and when the this transmitted signal is what shows an unusual 
level, it is judged that hierarchy secession should be carried out. 

[0081]And make a throttle opening into full close so that (S301:YES) and an engine may 
not generate driving torque, when it is judged that hierarchy secession should be carried 
out, and perform a fuel cut, and an independent operation indicator which forbids ignition is 
computed, It transmits to each control module of the fifth hierarchy, and each actuator is 
performed (S304). And the execution improper notice which shows that the indicator of 
operation with which it is ordered from manager ECU 10 cannot be performed is transmitted 
to manager control ECU10. 

[0082]ln order to reduce the load to the engine 2 instead of ordering so that driving torque 
may not be produced to the engine 2, it may be ordered an independent operation indicator 
which lowers the driving torque of the engine 2. 

[0083]On the other hand, when [ which should be carried out hierarchy secession ] it is 
judged that it does not come out, the instructions from (S301:NO) and a drive controlling 
module are made into targeted engine torque (S302), and the target point fire timing, the 
target throttle opening, and target fuel oil consumption according to targeted engine torque 
are computed (S303). 

[0084]Specifically, calculation of target point fire timing computes the fuel in a target 
cylinder and the target air fuel ratio which express fuel required in a cylinder based on 
targeted engine torque and an engine speed value first. Next, the air content in a target 
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cylinder is computed based on the fuel in a target cylinder, and a target air fuel ratio. And 
target point fire timing is computed based on an engine speed value and the air content in a 
target cylinder. 

[0085]Calculation of a target throttle opening is computed to the air content in a target 
cylinder based on the map in which the relation between what performed the phase-lead- 
lag-network operation of the air content in a target cylinder so that the air delay in an inlet 
pipe might be compensated, and an engine speed value is shown. 

[0086]And calculation of target fuel oil consumption computes what adjusted the variation of 
target intake air flow and the amount of presumed fuel adhesion in the inlet pipe computed 
based on engine water temperature as target fuel oil consumption to the fuel in a target 
cylinder. 

[0087]The target point fire timing signal, target throttle opening signal, and target fuel-oil- 
consumption signal which were computed as mentioned above are outputted to each 
control module of the fifth hierarchy's ignition control module, an electronic throttle control 
module, and an injector control module, respectively, and each actuator is performed. 
[0088]Next, the hierarchy secession judging process in a lock-up control module is 
explained using drawing 5 . 

[0089]Specifically, hierarchy secession of a lock-up control module is judged first (S401). 
Hierarchy secession judgment with this lock-up control module is judged that the 
temperature of hydraulic oil should carry out hierarchy secession when the grabbing chatter 
occurs with the case where it is unusually high or low, or a clutch, for example, when a 
lock-up cannot be controlled freely. 

[0090]And when it is judged that hierarchy secession should be carried out, the fifth 
hierarchy is ordered by making into target lock-up oil pressure the independent operation 
indicator set as the minimum oil pressure with which (S401:YES) and a lock-up clutch are 
opened wide (S404). Then, manager ECU 10 is ordered an execution improper notice 
(S405). 

[0091 ]On the other hand, when [ which should be carried out hierarchy secession ] it is 
judged that it does not come out, treatment of lock-up conclusion and opening is performed 
based on the lock-up control command transmitted from (S401:NO) and the third 
hierarchy's drive controlling module (S402). 

[0092]And the target lock-up oil pressure according to a target lock-up state is computed 
(S403). When instructions of lock-up conclusion are issued, target lock-up oil pressure is 
specifically raised, and when instructions of lock-up opening are issued, target lock-up oil 
pressure is decreased. 

[0093]And in the fifth hierarchy's lock-up oil-pressure-control module, the driving signal of 
the solenoid for controlling lock-up oil pressure is set up become the received target lock-up 
oil pressure. 

[0094]Then, the hierarchy secession judging process in a CVT control module is explained 
using drawing 6. 
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[0095]First, hierarchy secession of a CVT control module is judged (S501). When 
situations, such as carrying out a belt slip, when the change gear ratio of CVT is freely 
uncontrollable, for example the temperature of hydraulic oil is unusually high occur, it is 
judged that the hierarchy secession judgment with this CVT control module should carry out 
hierarchy secession. 

[0096]And when it is judged that hierarchy secession should be carried out, an independent 
operation indicator with which both (S501:YES), primary oil pressure, and secondary oil 
pressure turn into the maximum oil pressure is computed, and the fifth hierarchy's CVT oil- 
pressure-control module is ordered (S504). And to manager ECU10, it is ordered an 
execution improper notice (S505). 

[0097]On the other hand, when [ which should be carried out hierarchy secession ] it is 
judged that it does not come out, the target primary hydraulic pressure and target 
secondary oil pressure according to a target CVT change gear ratio are set up by making 
the instructions from (S501:NO) and a drive controlling module into a target CVT change 
gear ratio (S502) (S503). 

[0098]Primary oil pressure calculates a real change gear ratio by the ratio of the number of 
input rotations and output rotational frequency of CVT, and it feeds back and, specifically, it 
is set up so that it may be in agreement with a target transmission gear ratio. Secondary oil 
pressure is set up based on the map beforehand set up according to targeted engine 
torque. And a solenoid driving signal is set up and outputted so that secondary one and 
primary oil pressure which were set up may be realized. 

[0099]Next, hierarchy secession judgment with a braking control module is explained using 
drawing 7 . 

[0100]First, in the first step, it is judged whether hierarchy secession should be carried out 
for a wheel-lock state (S601). It is more than the threshold to which braking torque was set 
beforehand, and when it is more than the threshold to which the difference of the wheel 
speed of a front wheel and a rear wheel was set beforehand, specifically, it is judged as a 
wheel lock. 

[0101]And when it is judged that hierarchy secession should be carried out, an independent 
operation indicator which serves as braking torque which a tire does not lock as 
(S601:YES) and target braking torque is computed (S602). Specifically, it is computed from 
the map beforehand set up according to the difference of the wheel speed of a front wheel 
and a rear wheel. And an independent operation indicator is computed and an execution 
improper notice is transmitted to manager ECU 10 (S606). 

[0102]ln Step S601 , not a wheel-lock state but when [ which should be carried out hierarchy 
secession ] it is judged that it does not come out, it is judged by (S601 :NO) and the next 
whether hierarchy secession should be carried out for a wheelspin state (S603). The 
braking torque set up by the braking control module is below the threshold set up 
beforehand, and when the difference of the wheel speed of a front wheel and a rear wheel 
is over the threshold set up beforehand and is not judged to be the further above- 
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mentioned wheel lock, specifically, it is judged as wheelspin. 

[0103]And when it is judged that hierarchy secession should be carried out for a wheelspin 
state, an independent operation indicator which avoids wheelspin is computed as 
(S603:YES) and target braking torque (S604). It feeds back and, specifically, it is decided 
that the speed difference with a low speed of wheel speed becomes small among speed 
with higher wheel speed and two coupled driving wheels between two driving wheels. And 
an independent operation indicator is computed and an execution improper notice is 
transmitted to manager ECU 10 (S607). 

[0104]Since a braking control module is not in a wheelspin state, when [ which should be 
carried out hierarchy secession ] it is judged that it does not come out, the target driving 
torque from (S603:NO) and the axle roll control module of the hierarchy of a higher rank is 
set up as actual target braking torque (S605). 

[0105]And target damping oil pressure is set up based on the computed target braking 
torque, and it transmits to the fifth hierarchy's damping oil pressure control module (S608). 
This target damping oil pressure is computed from the map beforehand set up based on 
target braking torque. 

[0106]As mentioned above, by the hierarchy secession judging process in the fourth 
hierarchy's engine control module, a lock-up control module, and a CVT control module, 
when it is judged that hierarchy secession should be carried out, each control module 
performs control to each component independently, but. When ordering it the independent 
operation indicator to the component which abnormalities have produced, other 
components need to perform control corresponding to the independent operation indicator. 
[0107]For example, when it is judged that hierarchy secession should be carried out with an 
engine control module, order it an independent operation indicator with which an engine 
control module sets driving torque to 0 to the engine 2, but. If the gearbox 4 which 
comprises CVT and a lock-up mechanism in connection with it does not perform control 
corresponding to the driving torque 0, either, in setting the driving torque to 0, a shock will 
arise. 

[0108]Therefore, when it is judged that hierarchy secession should be carried out with the 
fourth hierarchy's control module. An execution improper notice is transmitted to the drive 
controlling module of the third hierarchy on one, and it is ordered the indicator of operation 
which performs predetermined operation corresponding to an independent operation 
indicator to other fourth hierarchy's control module which abnormalities have not produced 
by a drive controlling module. 

[01 09] Hereafter, the details are explained using drawing 8 . 

[01101 Drawing 8 is a flow chart which shows the control command of the drive controlling 
module in the third hierarchy. This control management is performed for every 
predetermined cycle. 

[0111]First, the fourth low-ranking hierarchy's engine control module, a CVT control 
module, When it is judged that it judged whether the execution improper notice was 
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received (S701), and received from the lock-up control module, it is judged whether the 
execution improper notice was received from the engine control module to (S701:YES) and 
the next (S702). And when it is judged that the execution improper notice was received, the 
target CVT change gear ratio and target lock-up according to the independent operation 
indicator which transmitted to (S702:YES) and the engine 2 are set up (S703). 
[01 12]Even when the execution improper notice is not received from an engine control 
module, (S306:NO), When an execution improper notice is received from a CVT control 
module, the targeted engine torque and the target lock-up state according to the 
independent operation indicator transmitted to (S704:YES) and CVT4 are set up (S705). 
[01 13]Since it can judge that the execution improper notice was received from (S704:NO) 
and a lock-up control module when the execution improper notice is not received from a 
CVT control module, a lock-up is opened wide, and. The targeted engine torque and the 
target CVT change gear ratio according to the opening are set up (S706). 
[01 14]Then, setting out (S703) of a target CVT change gear ratio when it is judged that the 
execution improper notice was received from the engine control module mentioned above 
(S702:YES), and a target lock-up is explained. 

[011 5]lf it is judged that the execution improper notice was received from the engine control 
module (S702:YES), an engine control module will order it independently an independent 
operation indicator which does not produce driving torque as opposed to the engine 2 with 
the instructions from a drive controlling module. For this reason, a drive controlling module 
orders it the indicator of operation according to an independent operation indicator to CVT4 
and a lock-up clutch so that an engine stopped state may be kept safe. 
[01 16]A target CVT change gear ratio is specifically set up be in an inertia run state (for 
example, N range) with reference to a shift map, and a lock-up clutch is set up be opened. 
When CVT and the lock-up clutch have broken away, neither a CVT control module nor the 
lock-up control module will operate as the above-mentioned instruction, but will operate 
independently. 

[01 17]Next, setting out (S704) of targeted engine torque when it is judged that the 
execution improper notice was received from the CVT control module (S704:YES), and a 
target lock-up is explained. 

[01 18]lf it is judged that the execution improper notice was received from the CVT control 
module (S704:YES), a CVT control module will be ordered as an independent operation 
indicator in the oil pressure which can prevent a belt slip certainly. For this reason, a drive 
controlling module orders an engine control module and a lock-up control module an 
indicator of operation so that operation of this CVT4 can be performed. 
[01 19]Specifically, instructions which open a lock-up clutch are set to a lock-up control 
module. It is made hard to vibrate by opening a lock-up clutch, since vibration gets across 
to an axle easily since smooth control becomes impossible the time of hierarchy secession 
of a CVT control module as for this, and it becomes easy to produce feeling aggravation 
and a shock. 
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[0120]An engine control module is ordered in targeted engine torque so that the target 
driving torque according to a real change gear ratio may be set up. Specifically, targeted 
engine torque is computed by breaking target driving torque by the real change gear ratio 
and a torque converter torque increase width ratio. A real change gear ratio is computed 
based on the ratio of the number of rotations inputted into CVT4 to the number of rotations 
outputted to CVT4. A torque converter torque increase width ratio is computed based on 
the map beforehand set up according to the ratio of the number of rotations inputted into a 
torque converter to the number of rotations outputted to a torque converter. 
[0121]Next, targeted engine torque when it is judged that the execution improper notice 
was received from the lock-up control module (S704:NO), and the details of setting out 
(S706) of a target CVT change gear ratio are explained. 

[0122]lf it is judged that hierarchy secession should be carried out in a lock-up control 
module, a drive controlling module will order it lock-up opening to a lock-up control module. 
And an engine control module and a CVT control module are ordered the target 
transmission gear ratio and targeted engine torque for realizing target driving torque. A 
target transmission gear ratio lengthens and computes the map of the vehicle speed set up 
beforehand and target driving torque. Targeted engine torque is computed by breaking 
target driving torque by the real change gear ratio and a torque converter torque increase 
width ratio. 

[0123]Targeted engine torque, a target CVT change gear ratio, and a target lock-up state 
are set up so that target driving torque from (S701:NO) and an axle torque control module 
can be realized, when the execution improper notice is not received (S707). 
[0124]Specifically, a drive controlling module orders it each processing of conclusion of a 
lock-up, or opening to a lock-up control module. An engine control module is ordered the 
targeted engine torque for realizing target driving torque, and a CVT control module is 
ordered the target transmission gear ratio for realizing target driving torque. More 
specifically, targeted engine torque is set to a target transmission gear ratio from the map 
according to the vehicle speed and target driving torque which are set up beforehand. This 
map decides to trace the target operating point set up on the two-dimensional map which 
has an engine speed value as shown in drawing 9 in a horizontal axis, and has an engine 
torque in a vertical axis, and this target operating point is set up in consideration of fuel 
consumption, emission, etc. 

[0125]As mentioned above, by this embodiment, when abnormalities have arisen in the 
engine 2 grade, it should secede from hierarchies, such as an engine control module, in 
engine ECU6 grade — it judges and is independently ordered an independent operation 
indicator which makes engine 2 grade perform predetermined operation with the indicator 
of operation from manager ECU 10. 

[0126]As a result, it becomes possible to receive unusually [ engine 2 grade ] and to 
correspond promptly. 

[0127]When it is judged that hierarchy secession should be carried out with each control 
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module of the fourth hierarchy, an execution improper notice is transmitted to a drive 
controlling module, and by a drive controlling module, it is ordered an indicator of operation 
which makes other control modules perform predetermined operation based on an 
independent operation indicator. 

[0128]As a result, in order to receive unusually [ an engine ] for example, and to cope with it 
promptly, it controls so that a driving force source control part reduces the driving torque of 
a direct engine, and a shift shock can be made to reduce by controlling the gear ratio of a 
gearbox, etc. corresponding to this driving torque. 
[0129]Next, the modification of this embodiment is explained. 

[0130]By the above-mentioned embodiment, when abnormalities arose in engine 6 grade, 
explained what secedes from hierarchies, such as an engine control module, but. When 
shift operation is performed for the gearbox 4 by a driver's operation, it may be made for a 
CVT control module and a lock-up control module (CVTECU7) to control the gearbox 4 
independently. 

[0131]Namely, for example, in operating a shift lever in a neutral (N) range from a drive (D) 
range while a driver runs. As CVTECU7 orders the direct-change machine 4 the indicator of 
operation based on shift-lever operation and transfer of the power between an engine and 
an axle separates, it may be made to correspond to a driver's shift operation promptly. 
[0132]As a result, it becomes possible to correspond promptly to operation of a driver's 
gearbox. 

[0133]Each control module of the fifth hierarchy may perform a hierarchy secession judging 
process instead of each control module of the fourth hierarchy performing a hierarchy 
secession judging process like an above-mentioned embodiment as another modification. 
[0134]For example, when the injector control module in engine ECU6 performs a hierarchy 
secession judging process. When abnormalities have arisen in the injector, it may judge 
that hierarchy secession should be carried out, and it may be ordered the independent 
operation indicator which makes an injector perform predetermined operation 
independently with the instructions from the fourth hierarchy's engine control module. At 
this time, transmit an execution improper notice to the fourth hierarchy's engine control 
module, and order other electronic throttle control modules and ignition control modules of 
the fifth hierarchy the indicator of operation according to that independent operation 
indicator, and. An execution improper notice may be further transmitted also to the third 
hierarchy's drive controlling module, and the fourth hierarchy's lock-up control module and 
CVT control module may be ordered the indicator of operation according to an independent 
operation indicator. 

[0135]As a result, it becomes possible to correspond promptly to operation of a driver's 
gearbox. 

[0136]The third hierarchy's drive controlling module may be made to perform a hierarchy 
secession judging process as another modification. For example, when abnormalities arise 
in the engine 2. Judge [ of an engine control module ] whether hierarchy secession should 
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be carried out by a drive controlling module, and engine ECU6 is ordered an independent 
operation indicator, and it may be made to order it the indicator of operation which makes 
CVTECU7 perform predetermined operation according to an independent operation 
indicator. 

[0137]As a result, it waits for the top hierarchy's instructions like before, and it becomes 
more possible than controlling a component coping with it promptly unusually [ a 
component ]. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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6 SMS * *t fc * y * T y zfMWft^ I^S-^T o 
y9TVfmi&* Wft^*Of«*lifrr« (S4 0 2) Q 
[0 0 9 2] ^Lt, gflta y^Ty^SRIB«wja;Dfci 
«ny^Ty^jftJESr»ttJ-r5 (S 4 0 3) . *flc«l^ 

[0 0 9 3] -t LT> WiWS^os/^Ty^ftJBEWW 

[0 0 94]&^T, CVTftlJ$Hrv^ — /l-T*0|»SBf 
[0 0 9 5] *1\ CVT«»*ya-^»IIII!lS: 

VJSrT* (s 5 0 1) o :ocvtSJ^^^to 
#£\ 0Ux.l4. f^ttffl0^^s^«ciS^»^^-</u h 

[0 0 9 6] ^U, »»«K"T-<*i:W»rSixfc»'& 
|C(4 (S 5 0 1 : YE S) N :/^-f y ffiffi, ir^7 
y ttffi^H**s**»flEi:*S J: 5 /jr»iE»«s»#-«:» 

6 (S 5 04) o ^tt, v^^ECU10l:tL 
TI4, SWf^-BTfUjJiSrJS^-rS (S 5 0 5) 0 
[0 0 9 7] pggffiJ^-T-<#T'^^^^J^r^^ 

ifr&^rtc (s 5 o i : no) x wmmm^i>^—^^h 

(Dm-fr&BMCVTmmith Lt (S 5 0 2) x S^C 

vT^it^CTts^^^^^y ffiJE. iswy^ 

y MffiSrRff-rS (S 5 0 3) 0 

[0 0 9 8] ^##)ICf4. "^y ?ffiJEf4 N CVTO 

A*EHE»i: tti AHCJROifclc J: 9 

[0 0 9 9] ^{C. »JBfW»*^*-/VT-OBB«IJftipJ 
Brl^ov^TB 7 ^v^SWtSc 

[0 10 0] ^-f> ^?D^^^^^T*li, ^-^^ 
^tt»Ofe*»SI«Wr^#**5d^S:*JBr-*-5 (S 6 0 

[oioi] ^ur/K®ffla»,-r-<#^*j»r*tLfcS-& 

^14 (S 6 0 1 : YE S) , @^©JB t UT^-f 
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^^ffi$tb5 (S 6 0 2) 0 JUfcfftKte, fj$&£: 

fT^a*n#-^-^ECU 1 OHi^ff £tlZ> (S6 
0 6) o 

[0 10 2] Iktis XT y^S 6 0 1 l^l>T, 

««-ett* < ^mmsL-r^ -eft i > «» s 

fct^Cfl (S 6 0 1 : NO) , »IC^>f — A-* f ^ 

mcotz^mmsi-r^^^mm^ti^ cs 6 o 

3) 0 A^irfi. WKj^J^^^-zH^T^^ixfc 

ft -f — tr ^ £ *J»r S *l 5 e 

[0 10 3] ^tt, ^^-/^fV^lgOfc^eBf 
HM,-#--<# t*]»r*ixfc»^^tt (S 6 0 3 : YE S) , 

fta3t»fm»^»tustbs (S6 0 4) o jwmsij: 

5 *>«M£tf>ffiv^££ a?a«^S/J>S < ft 5 «t 9 

ui o^mmztiz (s e 0 7) 0 

[0104] «»ffiH»*^-/^ s *^-^tr 
^IST-ftv>fc^K®ailtt^^T-ftl^*J^r^ti,fcS 
^fcfi (S 6 0 3 : NO) . ±ffi^K«^*tt[ElG»!l» 

* £ LTR«t5 (S 6 0 5) 0 

[0 10 5] lt> £ffi£;h,fcg«fBI» h/^MS<5 
^a-zuteSWi-S (S 6 0 8) o coBWHftttJE 

[0 10 6] £JUb<D«t5lw. gSEBJi^^^fHW^ 
[0 10 7] Mill 3i^^^fB9«i*'^*-/vT-BJl« 

/udsai^^v2^a-b-cffitt h/i-^^o id-re «t 5ft» 

-frfcltt, ^ttldff V"»C V T <!r c2 ^/ ^ 7" ^/ -5 

[0108] «o-c. jBEgftJB^fmw^^a-^-cusJi 
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75 

[0 10 9] £AT, ^HMlBKio^TB8*;B^TIftW 
[0U01S8I1 JBHWfJB-C^KitifJW*^*-^ 

. [0 111] £i\ Tfi^Ii^I^xy^yW^i; 
sl— /K CVT»J8*i?a-;K n y 9 T y ^WR* *J 

7 0 1). g«Ufc*4«rLfc»&fc«: (S 7 0 1 : Y 
es) . Wc^vs^lMF*^* — i^&llfr^^Hifei 
*g<5Lfca^a>aqflW§*b* (S 7 0 2) 0 tut, 
jitf^ii»**«Ufcfc"WllrUfc4»*fcf4 (S7 0 
2 : YES) . ai>-^^2fcai«bfcaftiC«bf^««-^« 

20 5 (S 7 0 3) o 

W»fr&g«bTV^ft^»-&-Cfc (S 3 0 6 : NO) , 

irtt (S 7 0 4 : YES) . C V T 4 fcligfS £ frfeSt^ 

(S 7 0 5) e 

[0 113] S&fcl. CVTa^^a^^IW 
^r5i*DSrS«UTV^ftU^»-&JCtt (S 7 0 4 : NO) % 

T*att;*sH«*ttS (S 7 0 6) 0 

[0114] m^x. fltr^Lfc^^^^sij^^^— /v- 
^ibllff^a^*Sf&U^i:*J»r*ttfc®^ (S 7 o 
2 : YES) oa«CVTaS5StfcRt^@»ci y^T 
<7}bxaJi (S 7 0 3) 

[0 115] xy^y^vJa- J^hMff^^J^^ 
&S:m^tC-tmWx£tlZt (S 7 0 2 : YE S) . ^> 

l^^-^ftv^ < J:5ft^^^:af^^i^-^^t^•r5 0 ^ofc^M 

5HCVT4i:P5/^77^75/ ^^35ri5f^m^f K 

[0 116] ^frW^ttx lacVTSatfcttKS^y 
^«r#B8UT«ttjfefT«<B («x.rtc. Ni/^) <bft5 

ft5J:9^^^^5 0 ftib\ CVT^vyfTy?* 

50 o y^Ty^MW^e^a-^ttiEai^iBS f-Bb^ 
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[0 117] CVTWPe^a- /W**fejltTT'Sr 

aftSrSWbfcirWIWStb*:*^ (S 7 0 4 : YE S) 

oiixy*;y h/^atFB«d2x^rs/^ta:s (s 

7 0 4) l::o^Ttt9H-So 

[0 118] C VT$iJ^v ? ^-/^^^fT^F'SJil^4: 
gfILfc£¥JBfr£*l,£i: (S 7 04 :YES) % CVT 

J: 5ft»ffi^Attff»«-i: Lt«*S^5. £<Dfc«> 
mttlBW^ifa— /Wi. r^CVT4 0KK^£:llfTT-# 
-5 J: 5{c^>'v : ^fy^v ? ^-/i-i: o * * r y itTKMW* 

[0 119] JWfrttKttu py^T^SW^^-zu 
ft»&jS»**HP*s-C# ft < ft5^»9:|ft^l6tt* 5 eto 9 

[0 12 0] :*^i^lM»*$*aL— /HCtt* nae 

T4^A*Stt5®e»^CVT4^aiA$tb5Is]*ga 

[0 12 1] Si:, oy^Ts/^IBHW*^*— 
ff^ilfcl&glf Lfc£*JW£*tfc4&^ (S 7 0 4 : N 
O) ^Igxy^y h^RtflSCVT&Sfcfc^K^ 

(S 7 0 6) ^ff^o^TttWI-*. 

[0 12 2] P ^^TiX^ffiHW^^3.-^^*5l/^TH5« 

[oi23] .^t mrr^^jm^^^m lt^^v^ 

llfj: (S 7 0 1 : NO) , JWlMlHKAiB**^^— 

££;fL£ (S 7 0 7) o 

[0 12 4] RB*J»^^3L-/Hi % p y 

^ T y ^TBOT^ -;H:»LTn y * T 5/ -7 coffin 
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[0 12 5] £k±<D£?\z*mffi&mxr±^ xy>?y2 

u ^-v?tECUi o^feoibf^itfl-tfiSaiScu 
T, ^^^2«K)5f*^tbff*SlfTS**J:5ftaS: 

[0 12 6] £0>|g*, xy>?y2^glI»LT^ 
^IC^-T ^ C t *s BTtBt ft 6 0 

2« [0127] m®f%m<o&mm*ri?~-;i'xmm 

[0128] reoJS*. tfix-tf. xy^y^fl^l 

30 [0129] &\z*mmtem<Dmmm\zL<>^xwiw-t 

[0 13 0] ±iEcoSIK^ffi"C^ xyv?ye?i:St 

/URtfP y^ry^BWP^e^a— (CVTECU7) 

[0131] HP^ ^tll *<E#^3gff h V 
%: 7 (D) i^y^^xa-h^ (N) u- 
40 >"^fc*fEi-*«fc 5ft4fr&lwf±, CVTECU7« 

X^^i?^tMmb<Dr$<vmt><DteMfrty9M-t£5\z 
[0 13 2] C^IS*. ief©«l«(OlHH:»LT 

ffl*^»rt?*r 5 r b & ptie ft 5c 
[0133] wMwenmt lt, ±^on^^ 
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[0134] Mpl&s iy^Ecu6rt^y^^ 
t ttSfi^i LT'f ^ * ^£otbf££^fr£^£ 

^it^fflffl^it^-s^mrr^-zjm&zmm ut s too 

tz.W)f¥^^m^ IT t> J: i \ 
[0 13 5] iefOSia<D«fflI»LT 

[0 13 6] SfelC SU^^MtUT, SgHjSgJfOi£ 

TtJ:v> 0 Mill ^>-^V2^S«^*Cfc#^lc 

pgil^BJi-r^^^^^JKTbT, xyv?yECU6l: 
a5iSj^mtf^m^-r5<>r*^, CVTECU7il»4 

[0 137] 5{^±^O|5&Jl60^ 
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[@2] &Bcuvm?f ^ti^m^m<D^tm^7jk 

[04] ^Vi^O^i^-^^ 

[0 5] n^^T^^iJ^^^-^T^I^Jlilfltt^M 
[0 6] CVT$iJ«^^^-/PT^p&ii^¥lM^$r 

[07] ©j»»j^^^-/^i^jigijKw^s^^-r 
[0 8] mmmm^is^-^x-vfflm&m&TF-f?*- 

[0 9] K/^STK^i-SfctoO-ry^Sr 

20 2 xy>?y 

4 CVT 

5 yu-*mm 

6 xyi/yECU 

7 CVTECU 

8 ^U-^rECU 
10 -e* — i^tECU 



[01] 



[0 3] 



10 (T*-»£CU) 
10a 



in* 



6 (I»*>ECU) 



Ba- 
de- 



iftfSB? 





7(CVTECU> 



3t 3dl 



7a 
8c 



a (riHtEcu) 

8a 




START 



BfflMfcHtf 



BiHBr" 



-S200 



-S202 



-S204 



-S20S 



-S20B 



run 
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[02] 



vase* 



CVT 



CVTifcJE 



552K5JH 



flfSttJB 



IB4] 




S303 



E 

END 



S304 



S305 



[05] 




S4C2 



S4Q4 



^03 



^€5 



END 
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[06] 



IB 7] 




S504 

s 



5505 




YES 



S606 



SB04 



tftt* 



5807 



S605 



END 



[H8] 



S707 




YES 
S705 



DID 
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(51) Int. CI. 7 

B 6 0 T 8/00 
8/96 

F 0 2 D 29/00 
41/22 



45/00 

F16H 61/00 
61/12 
61/14 

// F 1 6 H 59:04 



3 0 1 

3 3 0 

3 4 5 

3 7 4 



6 0 1 
6 0 2 



F I 

B 6 0 T 8/00 
8/96 

F 0 2 D 29/00 
41/22 

45/00 

F 1 6H 61/00 
61/12 
61/14 

59:04 



f-7a-r (##) 

Z 3 J 0 5 3 
3 J 5 5 2 



H 

3 0 1 Z 
3 3 0 S 
3 4 5 Z 
3 7 4 Z 



6 0 1 L 
6 0 2 L 



(72)|g^# m# iziz 
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(16) 
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3D041 


AA48 


AA49 


AA54 


AC01 


AC09 




AC20 


AC26 


AD05 


AD10 


AD14 




AD31 


AD46 


AE04 


AE08 


AE37 




AE41 










3D046 BB01 


GG01 


GG06 


HH02 


HH08 




HH16 


HH20 


HH21 


HH36 


MM15 


3G084 BA02 


BA11 


BA16 


DA17 


DA18 




DA28 


DA39 


EB06 


EB11 


FA02 




FA05 


FA06 


FA07 


FA18 


FA20 




FA25 


FA29 


FA33 


FA38 




36093 AA01 


AA05 


AA06 


BA01 


BA03 




BA04 


BA10 


BA11 


BA12 


CA12 




CB14 


DA01 


DA04 


DA05 


DA06 




DA07 


DA09 


DA11 


DA12 


DB01 




DB05 


DB09 


DB10 


DB11 


DB15 




DB16 


DB17 


EA02 


EA03 


EA12 




EB01 


EB03 


EB04 


EC01 


EC04 




FA04 


FA08 


FA10 


FB02 




3G301 


JA38 


JB01 


JB02 


LA01 


LB01 




MA11 


MA24 


NA08 


NC01 


ND01 



NE07 PA01Z PA11A PA11Z 
PA17Z PB03A PB03Z PE01Z 
PE08Z PF01Z PF05Z PF06Z 
PF08Z PF16Z 

3J053 CA01 CB21 CB24 

3J552 MA07 MA12 NA01 NB04 PB01 
VA32Z VA37Z VA48Z VA62W 
VC01Z VC03Z VC05Z VC06Z 
VC07Z VC08Z VD01Z 
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